Oral-aboral ectoderm differentiation of sea urchin embryos is disrupted in response to calcium ionophore.
Intracellular signaling mediated by calcium ions has been implicated as important in controlling cell activity. The ability of calcium ionophore (A23187), which causes an increase in calcium ion concentration in the cytoplasm, to alter the pattern of differentiation of cells during sea urchin development was examined. The addition of A23187 to embryos for 3 h during early cleavage causes dramatic changes in their development during gastrulation. Using tissue-specific cDNA probes and antibodies, it was shown that A23187 causes the disruption of oral-aboral ectoderm differentiation of sea urchin embryos. The critical period for A23187 to disturb the oral-aboral ectoderm differentiation is during the cleavage stage, and treatment of embryos with A23187 after that time has little effect. The A23187 does not affect the formation of the three germ layers. These results indicate that intracellular signals mediated by calcium ions may play a key role in establishment of the oral-aboral axis during sea urchin development.